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(57) Abstract 

The invention generally relates to a detachable battery pack (24) for use with a personal computer card. In one embodiment, the 
battery pack (24) can be recharged from a DC power source or from a personal computer. In another embodiment, an external DC power 
(34) source is used to recharge the battery while concurrently powering the personal computer card. In yet another embodiment, the 
detachable battery pack (24) can be recharged while the battery pack (24) is connected or unconnected to the personal computer card. The 
use of a battery pack for the personal computer card allows the elements of the personal computer card to be powered without requiring 
significant amount of power from the handheld personal computer. 
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SMART PERSONAL COMPUTER CARD BATTERY PACK 

BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates to personal computer (PC) cards used with 
5 personal computers, particularly to the power management of PC cards. 

State of the Art 

PC cards are a common way to add peripheral devices to a personal 
computer. Elements such as memory or communication devices, can be placed on 
a PC card having a standard interface with a personal computer. A common 

10 interface standard for PC cards is the Personal Computer Memory Card Interface 
Association (PCMCIA) standard. PC cards are typically powered by the personal 
computer. This causes no problems when the PC cards are used with desktop 
computers attached to a wall outlet. This can cause problems, however, when the 
PC cards are used with portable computers, especially handheld personal 

15 computers. For example, some handheld personal computers are powered by two 
AA batteries, and thus there is little spare current for power-using elements on the 
PC card. This can effectively limit the types of PC cards used with the handheld 
computers. 

For this reason, it is desired to have an improved way of powering PC 
20 cards, especially PC cards used with handheld personal computers. 

Summary of the Present Invention 

The present invention, generally speaking, comprises a detachable battery 
pack used for PC cards. In one embodiment of the present invention, the battery 
pack can be selectively recharged from a DC power adapter or from the personal 
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computer when the personal computer is connected to a DC power adapter. This 
provides for flexibility in recharging the battery pack which is important because 
of power requirements of the PC card. 

In another embodiment of the present invention, the detachable battery pack 
5 can be connected to an external DC power supply and the DC power supply can 
both recharge the battery and supply power to the PC card. This helps keep the 
battery pack fully charged. The detachable battery pack can preferably be 
recharged either when the battery pack is connected to the PC card or when the 
battery pack is removed from the PC card. 
10 One advantage of the detachable battery pack of the present invention is 

that it allows the PC card to have power-using elements, such as a radio 
transceiver, which could not otherwise be powered by a handheld personal 
computer. This is especially an advantage when the handheld personal computer is 
powered by two AA batteries and thus has little spare current to power the PC 
15 card. 

Brief Description of the Drawings 

The present invention may be further understood from the following 
description in conjunction with the appended drawings. In the drawings: 

Figure 1 is a block diagram of the personal computer, PC card and 
detachable battery pack. 

Figure 2 is a block diagram of the battery pack of the present invention. 
Figure 3 is block diagram of the power management system used with the 
PC card connected to the handheld personal computer and detachable battery. 

Detailed Description of the Preferred Embodiment 

Figure 1 is a block diagram showing the personal computer 20, PC card 
22, and battery pack 24. The personal computer 20 can be a handheld personal 
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computer. Often, handheld computers run on relatively weak power supplies, 
such as two A A batteries. Such handheld personal computers have little current to 
spare for other uses. 

In one embodiment, the handheld personal computer 20 runs an operating 
5 system that allows software dedicated to the PC card 22 to operate. For example, 
the handheld personal computer 20 can be of the type that runs the Windows CE° 
operating system, such as a Casio, HP and Sharp handheld personal computer. 

The PC card 22 contains a power-using element. In one embodiment, the 
PC card 22 is a cellular modem with a built-in radio transceiver. In a preferred 

10 embodiment, the radio transceiver is of the type that transfers Cellular Digital 

Packet Data (CDPD). This allows a handheld personal computer to send E-mail, 
connect to the Internet, or do a wide range of information retrieval services. 
During full operation, the cellular modem radio transceiver requires 600 milliamps 
at 5 volts. This power requirement would quickly run down the 2 A A batteries of 

15 some handheld personal computers. 

Figure 2 is a block diagram showing the battery pack 24 of the present 
invention. Battery pack 22 preferably has battery cell 26. In a preferred 
embodiment, this battery cell is a lithium-ion battery cell. The lithium-ion battery 
cell of this preferred embodiment produces a 4.2 volts maximum, 3.7 volts 

20 nominal, unregulated voltage. Battery cell 22 has a 900 mAh capacity, producing 
30 minutes to an hour of continuous use when used to power a cellular modem. 
This results in a few days' use under typical CDPD user conditions. 

The battery cell 26 is connected to DC-DC converter 28. DC-DC 
converter 28 produces a regulated 5 volt output. Charging circuitry 30 is used to 

25 recharge the battery cell 26. When a lithium-ion battery cell is used, the charging 
circuit 30 will reduce the recharging current as the battery approaches its full 
charge. Charging circuits used to recharge lithium battery cells are well known in 
the art. 



WO 00/19364 



PCT/CA99/00888 



-4- 

The charge selection circuitry 32 is used to select the source of power used 
to recharge the battery cell 26. If an external DC power source is connected along 
line 34, then this power source is sent to the charging circuitry 30, and thus to the 
battery cell 26. Alternately, power from the personal computer by way of the PC 
card can be selected by the selection circuitry 32. 

In this way, the battery cell 26 can be recharged either with the external 
DC voltage or by using power from the personal computer. Power from the 
personal computer would typically be used only when the personal computer is 
connected to a DC wall adaptor. 

The charge selection circuitry 32 can detect whether the DC wall adapter is 
connected to the battery pack. If the DC wall adapter is connected, charge is sent 
out line 31 to the PC card to energize the power-using element in addition to 
sending charge to the charging circuitry 30. In one embodiment, battery pack 22 
includes control lines connected to the personal computer. Control line 36a 
controls whether the battery cell is to be recharged. Control line 36b is a raw 
battery voltage sense line which indicates the voltage of the battery cell 26. 
Control line 36c is a battery on/off control line. This line can be used to turn the 
power from the battery pack on and off. The interconnection of the battery pack 
22 with the rest of the PC card is shown below in Figure 3. 

In a preferred embodiment, the battery pack can be recharged in a number 
of ways. 

1) When the battery pack is connected to PC card socket, but not in active 
use, the battery can draw a small amount of power from the handheld personal 
computer (typically 200 mA at 5 volts.) This will recharge the lithium cell in 5-6 
hours. However, this method is only feasible if the handheld personal computer is 
powered from an external wall adaptor. Otherwise, the handheld personal 
computer's battery would become depleted trying to recharge the lithium cell. 
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from the external DC voltage to both the personal computer card and the battery 
cell. 

13. The battery pack of claim 12, wherein the charge source selection 
circuitry can direct power from the personal computer card to recharge the battery 

5 cell. 

14. The battery pack of claim 12, wherein the battery pack is rechargeable 
from the external source of DC voltage while detached from the rest of the 
personal computer card. 

15. The battery pack of claim 12, wherein the battery pack includes a 
10 charging circuit for controlling the charging rate of the battery cell. 

16. The battery pack of claim 12, wherein the battery pack can be 
recharged from an external source of DC voltage connected to the battery pack or 
from a personal computer connected to the personal computer card at a personal 
computer card socket. 

15 17. The battery pack of claim 12, wherein the external source of DC power 

is a wall outlet adapter. 

18. The battery pack of claim 12, wherein the battery pack is detachable 
from the personal computer card. 



20 



19. A battery pack comprising: 
a battery cell; 
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a first connection for connecting the battery pack to a personal computer 
card so that the battery cell can supply power to the personal computer card; and 

a second connection for connecting the battery pack to an external source of 
DC voltage, wherein the battery cell can be recharged from the external source of 
DC voltage; and wherein the battery pack is detachable from the personal 
computer card and the battery cell is rechargeable with the external source of DC 
voltage whether or not the battery pack is connected to the personal computer card. 

20. The battery pack of claim 19, wherein the battery pack can be 
recharged from an external source of DC voltage connected to the battery pack or 
from a personal computer connected to the personal computer card at a personal 
computer card socket. 

21. The battery pack of claim 19, wherein the battery pack includes charge 
source selection circuitry operably connected to the battery cell, the charge source 
selection circuitry including a connection port for connecting to personal computer 
card and a connection port for connecting to an external DC voltage, wherein 
when the battery pack is connected to the external DC voltage and to the personal 
computer card, the charge selecting circuitry can direct power from the external 
DC voltage to both the personal computer card and to recharge the battery cell. 

22. The battery pack of claim 21, wherein the charge source selection 
circuitry can direct power from the personal computer card to recharge the battery 
cell. 

23. The battery pack of claim 19, wherein the battery pack includes a 
charging circuit for controlling the charging rate of the battery cell. 
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2) The battery pack can be removed from the PC card and plugged into 
its own wall adaptor. Because the circuitry to recharge the battery is present 
within the pack, this will fast charge the cell in about two hours. The user can 
carry two battery packs around with the handheld personal computer: one can be 

5 recharging while the other is in active use. This fast recharge also works if the 
battery pack is plugged into its own wall adapter while plugged into the PC card, 
but the PC card is not connected to the handheld personal computer. 

3) The external wall adaptor can be plugged into the battery pack while 
the pack is plugged into the PC card and the PC card is present in the handheld 

10 personal computer socket. In this mode of operation, the wall adaptor acts as a 
battery eliminator and can power the card indefinitely. The battery will be 
recharged at either 200 mA or 600 mA, depending of the power rating of the DC 
adaptor and the modem card's current operating state, while the external wall 
adaptor continues to power the PC card. 

15 Figure 3 is a block diagram illustrating the PC card 22 connected to the 

handheld personal computer 20. A detailed description of the power management 
system shown in Figure 3 is given in the patent application "Personal Computer 
Card Power Management System", inventor Bruce Miller, Serial No. 09/160,501 
(corresponding to attorney docket number 024938-078), which is incorporated 

20 herein by reference. Control lines 36 are connected between the detachable battery 
pack 24 and the power controller 38. These include the control lines 36a-c 
described with respect to Figure 2 above and a control line which indicates the 
presence of the adapter 34. The power management controller 38 is preferably a 
PC card interface allowing software running on the personal computer to control 

25 the power management system. 

The power management controller 38 is also used to control the power 
switch 40. Power switch 40 is preferably a low- loss transistor. Power switch 40 
allows power from the handheld personal computer to go to the radio transceiver 
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42 and also to the detachable battery pack 24, and thus possibly be used for 
recharging the detachable battery pack 24. The radio transceiver 42 can thus be 
powered by the battery pack, an external DC wall adaptor or the handheld personal 
computer 20. PC card 22 is connected to the handheld personal computer 20 by 
socket 44 which includes power line 44a and control lines 44b. 

It will be appreciated by those of ordinary skill in the art that the invention 
can be embodied in other specific forms without departing from the spirit or 
central character thereof. For example, although one of the preferred 
embodiments is described with respect to a radio transceiver, any power-using 
element on the PC card could also be used. Furthermore, although in a preferred 
embodiment, the power management controller is a PC card interface, the power 
management controller could be a dedicated processor. Furthermore, additional 
logic can be added to the detachable battery pack to control the battery recharging 
and power output, rather than relying on the control line 36 from the PC card 
interface. Additionally, although a detachable battery pack is used in the preferred 
embodiment, for some of the embodiments of the present invention a battery pack 
integrally formed with the PC card could be used. 

The presently disclosed embodiments are therefore considered, in all 
respects, to be illustrative and not restrictive. The scope of the invention is 
indicated by the appended claims, rather that the foregoing description, and all 
changes which come within the meaning and range of equivalents thereof, are 
intended to be embraced therein. 
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24. The battery pack of claim 19, wherein the battery pack can be 
recharged from an external source of DC voltage connected to the battery pack or 
from a personal computer connected to the personal computer card at a personal 
computer card socket. 

25. The battery pack of claim 19, wherein the external source of DC power 
is a wall outlet adapter. 

26. The battery pack of claim 19, wherein the battery pack is attachable 
and detachable from a personal computer card. 
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Claims : 

1. A personal computer card comprising: 
a power-using element; and 

a detachable battery pack, the detachable battery pack including a battery 
cell, the battery pack adapted to supply charge to the power-using element, 
5 wherein the battery pack is rechargeable from an external source of DC voltage 
connected to the battery pack or from a personal computer connected to the 
personal computer card at a personal computer card socket. 

2. The personal computer card of claim 1, wherein the battery pack is 
rechargeable from the external source of DC voltage while detached from the 

10 remainder of the personal computer card. 



3. The personal computer card of claim 1, wherein the battery pack 
includes charge source selection circuitry operably connected to the battery cell, 
the charge source selection circuitry including a connection port for connecting to 
personal computer card and a connection port for connecting to an external DC 
15 voltage, wherein when the battery pack is connected to the external DC voltage 

and to the personal computer card, the charge selecting circuitry can direct power 
from the external DC voltage to both the personal computer card and the battery 
cell. 



20 



4. The personal computer card of claim 3, wherein the charge source 
selection circuitry can direct power from the personal computer card to recharge 
the battery cell. 
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5. The personal computer card of claim 1, wherein the battery pack 
includes a charging circuit for controlling the charging rate of the battery cell. 

6. The personal computer card of claim 1, wherein the battery cell is a 
lithium battery cell. 

7. The personal computer card of claim 1, wherein the personal computer 
card is a radio modem card. 

8. The personal computer card of claim 1, wherein the power-using 
element is a radio transceiver. 

9. The personal computer card of claim 1, wherein the personal computer 
card comprises a PCMCIA card. 

10. The personal computer card of claim 1, wherein the personal computer 
card includes a power controller. 

1 1 . The personal computer card of claim 1 , wherein the external source of 
DC power is a wall outlet adapter. 

12. A battery pack comprising: 
a battery cell; and 

charge source selection circuitry operably connected to the battery cell, the 
charge source selection circuitry including a connection port for connecting to a 
personal computer card and a connection port for connecting to an external DC 
voltage, wherein when the battery pack is connected to the external DC voltage 
and to the personal computer card, the charge selecting circuitry can direct power 
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